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TI Identification of a putative mitochondrial RNA polymerase from Physarum 
polycephalum: characterization, expression, purification, and 
transcription in vitro. 

AU Miller, Mara L.; Antes, Travis J.; Qian, Fang; Miller, Dennis L. [Reprint 
Author] 
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AB Mitochondrial RNA polymerases ( mtRNAPs ) are necessary for the biogenesis 



of mitochondria and for proper mitochondrial function since they 
transcribe genes on mtDNA for tRNAs, rRNAs, and mRNAs . The unique type of 
RNA editing identified in mitochondria of Physarum polycephalum is thought 
to be closely associated with transcription, and as such, RNA editing 
activity would be expected to be closely associated with the mtRNAP. In 
order to better characterize the role of mtRNAP s in mitochondrial 
biogenesis and to determine the role of the Physarum mtRNAP in RNA 
editing, the cDNA of the Physarum mtRNAP was identified using PCR and 
degenerate primers designed from conserved motifs in mtRNAP s . This 
amplification product was used to screen a cDNA library for the cDNA 
corresponding to the Physarum mtRNAP. A cDNA corresponding to a 3.2 kb 
transcript containing a 997 codon open reading frame was identified. The 
amino acid sequence inferred from the open reading frame contains motifs 
characteristic of mtRNAP s . To confirm that a cDNA for an RNA polymerase 
had been isolated, the cDNA was expressed in E. coli as an N-terminal 
maltose binding protein ( MBP) fusion protein. The fusion protein was 
purified by afinity chromatography and shown to have DNA-directed RNA 
polymerase activity. This functional mtRNAP will be useful for in vitro 
studies of mitochondrial transcription and RNA editing. 
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PI JP 2005118017 A2 20050512 JP 2003-359901 20031020 

PRAI JP 2003-359901 20031020 

AB A method and apparatus for purification of nucleic acids via adsorption are 
disclosed. The nucleic acids purification unit consists of a nucleic acid 
separation purification cartridge equipped with a nucleic acid-adsorbing 
porous membrane, container which possesses at least 2 openings containing the 
nucleic acid-adsorbing porous membrane, and pressure difference 
generator attached to one of the openings. The method comprises the steps 



of: (1) adsorbing the nucleic acid to the solid 

phase by allowing a sample solution containing the nucleic acid to come 

into .contact with the nucleic acid-adsorbing solid 

phase; ,(2) washing the solid phase by allowing 

a washing solution to come into contact with the solid 

phase, while the nucleic acid is adsorbed to the solid 

phase; and (3) desorbing the nucleic acid from the 

solid phase by allowing a recovering solution to come into 

contact with the solid phase. Also part of the apparatus 

are a container, and a device for creating pressure gradient such pump. 

The porous membrane is made of cellulose derivative that dissolves 

within 4 8 h, but not in 1 h, when soaked in 5mL trif luoroacetic acid, or 

dissolves within 1 h when soaking in trif luoroacetic acid, but not within 

24 h in dichloro -methane 5mL. A mixed porous membrane of 

triacetylcellulose and biacetyl cellulose was 

successfully used to purify DNA and RNA . 
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AB 



The invention provides a method for isolating and purifying nucleic 
acids, which comprises: (1) passing a sample solution containing a 
nucleic acid through a nucleic acid adsorbing porous membrane 
to adsorb the nucleic acid to the nucleic acid adsorbing 

porous membrane; (2) passing a washing solution through the nucleic acid 

adsorbing porous membrane to wash the nucleic acid 

adsorbing porous membrane while adsorbing the nucleic 

acid; and (3) passing an elution solution through the nucleic acid 

adsorbing porous membrane to desorb the nucleic acid from the 

nucleic acid adsorbing porous membrane, wherein the nucleic 

acid adsorbing porous membrane is a porous membrane capable of 

adsorbing the nucleic acid by interaction involving 

substantially no ionic bond, and a step of drying the nucleic acid 

adsorbing porous membrane adsorbing the nucleic acid 

is not included between the washing step (2) and the recovering step 
(3). 
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AB The invention provides a rapid, convenient, and automatable method for 

extracting a highly pure nucleic acid in order to carry out nucleic acid 
analysis smoothly with high accuracy in an array method. An analyzing 
method includes analyzing a nucleic acid by an array method, the nucleic 
acid being separated and purified by a separation and purification 
method which includes the steps of (a) to (f) identified in the 
specification. 
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AB 


An object of the present invention is 


to provide a method for separating 



and purifying a nucleic acid by adsorbing the nucleic acid in 
a test sample to a surface of a solid phase and 
desorbing the nucleic acid by washing and the like. The present 
invention provides a method for separating and purifying 
RNA from a nucleic acid mixture, comprising a step of: 
adsorbing and desorbing a nucleic acid in the nucleic 
acid mixture containing RNA and DNA to and from a solid 
phase of an organic macromolecule . 
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